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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of: Confirmation No.: 9687 

Luigi Giusto SPAGNOLI et al. Group Art Unit: 1643 

Application No.: 10/590,479 Examiner. Karen A. CANELLA 

Filed: July 20, 2007 Attorney Docket No.: 026073-00007 

For ANTI-CLUSTERIN OLIGOCLONAL ANTIBODIES FOR DIAGNOSIS AND 
PREDICTION OF THE AGGRESSIVENESS OF TUMOURS, DIAGNOSTIC 
METHOD AND RELATED KITS 

DECLARATION UNDER 37 C.F.R S 1.132 OF 
LUIGI G. SPAGNOLI 



I, Luigi G. Spagnoli, hereby declare and affirm that: 

1. My curriculum vitae, including a list of my publications and credentials, is 
attached as Exhibit A. 

2. I am a co-inventor of U.S. Patent Application No. 1 0/590,479. 

3. I have reviewed the disclosure of U.S. Patent Application No. 10/590,479, the 
currently-pending claims, and the Office Action mailed on December 15, 2008 in this 
application. 

4. I understand that the Office Action has taken the position that currently-pending 
claims 1, 5-10, 15, and 19-21 are anticipated by Lakins (J. Biol. Chem., 273:27887- 
27895 (1998)), and that claims 7-9 are obvious in view of Lakins and Kerr 
(Immunochemistry LabFax, pages 118, 128-129, and 158 (1994)). 
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5. I have been asked to provide my expert opinion regarding the unexpected results 
obtained as a result of the presently-claimed invention set forth in claims 1, 5-10, 15, 
and 19-21 , which are not exhibited by the cited art. 

6. Independent claim 1 relates to oligoclonal antibodies that are able to recognize 
and bind the antigenic epitope of at least one glycosylated cytoplasmic or non 
glycosylated nuclear isoform of human clusterin in a selective and specific way, wherein 
the antigenic epitope of the non glycosylated nuclear isoform is selected from the group 
of amino acid sequences consisting of QFNWVSRLANLTQGEDQK (SEQ ID No 1), and 
non glycosylated TKLKELPGVCNETMMALWEE (SEQ ID No 2), and wherein the 
antigenic epitope of the glycosylated cytoplasmic isoform is selected from the group of 
amino acid sequences consisting of TKLKELPGVCNETMMALWEE (SEQ ID No 2) 
glycosylated at its N residue, TNEERKTLLSNLEEAK (SEQ ID No 3), and 
M ETVAE KALQEYRKK (SEQ ID No 4), and wherein said epitope is immunogenic. 

7. Claims 5-1 0, 1 5, and 1 9-21 each depend directly or indirectly from independent 
claim 1 . 

8. Tests were conducted using sandwich ELISA to assess the sensitivity and 
specificity of various antibodies against secreted clusterin (CLU), including antibodies 
against human clusterin (anti-SEQ ID NOS: 2-4), and an antibody against the rat 
clusterin-derived peptide NGDRIDSLLESDRQQSQ (designated anti-SEQ ID NO: 5). 
The antibodies were generated in rabbits, and were harvested after the fourth 
immunization booster. 

9. Sandwich ELISA was performed by coating plates with anti-Clu-a/B (H-330, sc- 
8354, Santa Cruz Biotechnologies) and adding serum from healthy human controls and 
cancer patients. The serum CLU bound by the antibodies raised against secreted 
human CLU (anti-SEQ ID NOS: 2-4) and the antibody raised against glycosylated rat 
CLU (anti-SEQ ID NO: 5) was detected. Representative data are shown in Figure 1 . All 
experiments were performed in triplicate. 
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10. The values shown in Figure 1 are for means ± standard deviations (error bars). 
The oitgocfonaf antibodies of the present invention (anti-SEQ ID NOS: 2-4) display 
higher sensitivity and specificity for detecting secreted eiusterin in human serum than 
the antibody raised against SEQ ID NO: 5. The antibody raised against SEQ ID NO: 5 
could not be used to discriminate cancer patients from healthy controls, because the 
eiusterin determination in heaithy controls and cancer patients overlapped, when the 
standard deviations were taken into account. 

11. Based on the results of the testing set forth above, I believe that a- person 
skilled in the art, having the disclosures of Lakins and Kerr before him, would not be 
able to combine their disclosures to arrive at the presently-claimed invention set forth 
in claims 1. 5-10, 15, and 19-21. Further, ! believe that a person skilled in the art, 
having the disclosures of Lakins and Kerr before him, would consider the level of 
sensitivity and specificity achieved the oiigocionai antibodies of the preserrtiy-dalmed 
invention unexpectedly high. 

All statements made herein of my own knowledge- are true; all statements made 
herein- on information and belief are believed to be true;- and I acknowledge that any 
willful false statements and the like made herein are punishable by fine or 
imprisonment, or both under 13 U.S.C. §1001 and may jeopardize the validity of the 
application or any patent issuing therefrom. 





Exhibits: 



A - Curriculum Vitas of 6a*;<* frtf S» Sm(cd 



B - figure 1 
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Exhibit A 



PROF. LUIGI GIUSTO SPAGNOLI 
CURRICULUM VITAE 



Name: 



Luigi Giusto Spagnoli 

Full Professor and Director of Anatomic Pathology 
University of Rome "Tor Vergata" 



Date and place of Birth: June 4, 1942, Nerola (Rome) 



Education: 



1966 
1968 
1969 
1974 



Doctor of Medicine, University of Rome "La Sapienza" 
Specialist in Oncology, University of Rome "La Sapienza" 
Specialist in General Pathology, University of Rome "La Sapienza" ^ 
Specialist in Anatomic Pathology, University of Rome "La Sapienza" 



Brief Chronology of Employment: 



1966-1973 
1973-1983 
1976-1983 
1983: 

1984- 1996 

1985- date 
1985-1992 
1987-2001 
1997-date 

1999-date: 
2002-date: 



Resident, Department of Pathology, University of Rome "La Sapienza" 
Medical Assistant, Department of Pathology, University of Rome "La Sapienza" 
Professor in charge of Anatomic Pathology, University of Rome "La Sapienza^ 
Associate Professor of Anatomic Pathology, University of Rome "Tor Vergata" 
Director of Post-graduate School of Pathology and Teacher in other Post-graduate 
Schools, University of Rome "Tor Vergata" 

Full Professsor of Anatomic Pathology, University of Rome "Tor Vergata" 
Director of the Department of Surgery, University of Rome "Tor Vergata" 
Chief of Surgical Pathology Service, S.Eugenio Hospital, Rome 

Director of the Department of Biopathology and Image Diagnostics, University of Rome 
"Tor Vergata" 

Coordinator of the Research-Doctorate "Advanced Technologies in Biomedicme 
University of Rome "Tor Vergata" 

Chief of Surgical Pathology, Policlinico Universita Tor Vergata, Rome 



Professional appointments: 

1 984 - 1 987: Member of the Committee for scientific research, of Public Education Ministry 
1988 - 1991: Member of the Committee for Biotechnology and Bioinstrumentations of National 

Council of Research 
1999-2000: Member of Guarantee Committee of COFIN, MURST 
2001-2005: Head of IFO (Istituti Fisioterapici Ospitalieri) 

2004-2005: Member of the Working Group for Biobanks Certification, National Committee for 
Biosafety and Biotechnologies, Presidency of Italian Council of Ministers 



2005-date: 
2004-date: 



-Head the scientific association "Alleanza contro il Cancro" 
Member of Scientific Committee of ENEA 



Research Interests: 



Atheroscleros is and vascular pathology : , 
^e^fla^cdd^^ of cerebrovascular syndromes; b) correction between the 

morphological aspects of human fibroatheromasic plaque and the various risk factors; c) role of inflammatory 
cells in tte development of human and experimental atherosclerotic plaque; d) study of inflammatory, 
metabolic and genetic markers of atherosclerotic plaque vulnerability; e) role of chlamydia pneumoniae in he 
pathogenesis of acute coronary syndromes; f) role of oxidative stress and oxidated lipoproteins in the 
progression of human atherosclerotic plaque; g) age-related morphological and morphometries changes of 
cellular and interstitial tissue of arterial wall; h) role of metalloproteinases in the pathogenesis of aneurysms of 
abdominal aorta, of atherosclerosis and restenosis; i) role of myocardial inflammation as pathogenetic factor of 
coronary syndromes; 1) the effect of treatment with calcium antagonist drugs on some cellular markers ot 
hypertension in the aorta of spontaneously hypertensive rats. 

Clinical and experimental oncology : . 

Breast cancer : prognostic factors; Thyroid tumour: latency, cell-C hyperplasy; Non-Hodgkm lymphoma: 

prognosis factors; Bladder cancer: prognosis factors. 

Studies on new prognostic and diagnostic markers of tumour progression and therapeutic success: Expression 
and activity of new caretaker genes involved in the maintenance of genomic stability and DNA repair. 
In vitro and in vivo studies in primary and metastatic colorectal cancer: 

-New prognostic and predictive factors for colon carcinoma, clinical and molecular studies: new markers ot 
aggressiveness of the tumors in situ and in serum. 
Role of Clusterin in cancer 

- Role of miRNA in the colon carcinoma progression 

-New metabolic target validation involved in tumor progression 



Histopathology applied to pharmacotoxicology: 

1976 - date: Toxicologic histopathology consultant to Sigma-Tau pharmaceutical company 



Present Address: 



Cattedra di Anatomia ed Istologia Patologica, 
Dipartimento di Biopatologia e Diagnostica per Immagini 
Universita' degli Studi di Roma "Tor Vergata" 
Via Montpellier, 1 
00133 Roma (Italy) 



PROF. LUIG! GIUSTO SPAGNQLI: BIBLIOGRAPHY (1967-2008) 



Total IF =504,615 

1. U. Dl TONDO, A. SPIVACH, L. G. SPAGNOLI: Contribute alio studio dei sarcomi del testicolo. 
Giorn. It. Patol. Sci. Affini, vol. XIV, n. 1, 11-30, 1967 

2 A SPIVACH, L.G. SPAGNOLI, L.CARILE: L'arteria trigeminale primitiva (Contribute casistico). 
Giorn. It. Patol. Sci. Affini, vol. XIV, n. 4, 289-308, 1967 

3 F AUTELITANO, L.G. SPAGNOLI, A. SPIVACH: Sul cosi detto "fibroepitelioma di Pinkus". Giorn. 

It Patol. Sci. Affini, vol.XIV, n. 6 , 499-510, 1967 

4. A. SPIVACH, L. G. SPAGNOLI: Su un caso di degenerazione epato-lenticoiare in bambino. Giorn. 
It. Patol. Sci. Affini, vol. XIV, n. 6, 567-85, 1967 

5, A. SPIVACH, A. BOCCONGELLI, L. G. SPAGNOLI:ll cancro della tiroide da irradiazione. 
La chirurgia Generate, vol. XIV, 1-31, 1967 

6 F AUTELITANO, L.G. SPAGNOLI, A. SPIVACH, U. DI TONDO:La polmonite interstiziale 

plasmacellulare da PneumocystisCarinii. (Contribute anatomo-clinico).Aggiorn. Malattie da Infezione, 
61-90, 1968 

7. F. AUTELITANO, L.G. SPAGNOLI:Su alcuni aspetti al microscopio elettronico rilevati in un caso di 
polmonite interstiziale da Pneumocistys Carinii.Aggiorn. Malattie da infezione, 103-10, 1968 

8. A. SPIVACH, L. G. SPAGNOLI, L. CARILE: L'arteria trigeminale primitiva. Boll. Soc. It. Patol., vol. 
X.fasc. IV, 1968 

9. A. SPIVACH, L.G. SPAGNOLI:Su un caso di degenerazione epato-lenticolare in un bambino. 
Boll. Soc. It. Patol., vol. X, fasc. IV, 1968 

10. F. AUTELITANO, L.G. SPAGNOLI, A. SPIVACH: Sul cosiddetto fibro-epitelioma di Pinkus. 
Boll. Soc. It. Patol., vol.X, fasc. IV, 1968 

1 1 CAVALLERO, L.G. SPAGNOLI, M. CAVALLERO: Nel centenario della scoperta delle isole 
pancreatiche: acquisizioni e prospettive morfologiche e funzionali.Boll. Atti Accedem. Med. Roma, 
vol. 93-94, 237-245, 1969 

12 C D BARONI, U. DI TONDO, L. G. SPAGNOLI, P.C. PESANDO: Macrofagi e risposte 
immunitaria. I. Effetti del blocco dei macrofagi peritoneali sulla risposta immunitana primaria in topi 
BALB/c. Studio istologico ed immunologico in funzione del tempo di somministrazione deH'agente 
bloccante.La Ricerca, vol.1, n. 1, 110-132, 1971 

13. C. CAVALLERO, U. DI TONDO, P.L. MINGAZZINI, L.G. SPAGNOLI and M. CAVALLERO: 
Cellular proliferation in the arterial walls of Experientia, vol. 28, 265-266, 1972 

14 C CAVALLERO U. DI TONDO, P.L. MINGAZZINI, P. PESANDO, L. G. SPAGNOLI: La 

proliferazione cellulare nella genesi dell'ateroslerosi e di altre arteriopatie.lll Giornate Mediche di 
Bardonecchia, 1972 



15 C CAVALLERO L.G. SPAGNOLI: Anatomia, embriologia e morfogenesi del pancreas 
Trattato Italino Medicina Interna USES Ed. Sc. Firenze, 1103-1111, 1973 

16 LG SPAGNOLI, M. COLANTUOMO, A. BASOLI, F.A. STRANO ROSSI:A proposito di 
alterazioni da tubo cuffiato: rilievi istopatologici.Atti Soc. It. Chirurgia Ed. Piccin Padova, vol. 2, 158- 

189, 1973 

17 C CAVALLERO L G SPAGNOLI, L. FILSTO and M. CAVALLERO: Ultrastructurale islet 
changes in pituitary'dwarf mice after SHT treatments 1 1 Congress of Int. Diabetes Fed. Brussels, 
1973. Abstract book. 

18 C CAVALLERO U DI TONDO, P.L MINGAZZINI, P.C. PESANDO and L.G. SPAGNOLI 

Cell proliferatin in the atherosclerotic lesions of cholesterol-fed rabbits. Part II Histological 
ultrastructural and radiographic observations on epinephrine-treated rabbits.Atherosclerosis, 1 /, 
49-62, 1973 

19 C CAVALLERO, U. DI TONDO, L. G. SPAGNOLI: Effects of glucocorticoids on cell proliferation 
of the arterial wall.Acta morphologica (Academiae Scientiarum Hungaricae),suppl. XIV, 18, 1973 

20 C CAVALLERO, L. G. SPAGNOLI AND M. CAVALLERO: Early mitochondrial calcifications in 
the rabbit aorta after adrenaline.Virchows Arch. A Path. Anat. and Histol. 362, 23-39, 1974 

21. C. CAVALLERO, L. G. SPAGNOLI and M. CAVALLERO : Ultrastructural study of the human 
pancreatic islets.Arch. Histol. Jpn., vol 36, n. 4, 307-321, 1974 

22 G C PIETRA L. G. SPAGNOLI and A. P. FISHMAN: Permeability of pulmonary and muscle 
capillaries to lipid-insoluble macromolecules.Respiratory adaptations, capillary exchange and reflex 
mechanisms.Ed. by A.S. Paintal and P. Gill-Kumar, 145-152. 

23. G.C. PIETRA, L. G. SPAGNOLI, D.M. CAPUZZI, J.B. MARSH and A. P. FISHMAN: Lipoprotein 
uptake by the lungAm. J. Pathol., 78, 10 a, 1975 

24 C CAVALLERO, C. DE LELLIS, U. DI TONDO, P. MINGAZZI, S. NATOLI, N. PERICOLI, P. 
PENSANDO, L. G. SPAGNOLI, S. VILLASCHI : Reactive and proliferative changes of the arterial 
smooth muscle in experimental atherosclerosis: hormonal control. 

The Arterial Wall in Atherogenesis Ed. Piccin Padova, 25-42, 1975 

25 G C. PIETRA , L.G. SPAGNOLI, D.M. CAPUZZI, J.B. MARSH and A.P. FISHMAN : 
Ultrastructural localization in rat-lung of 125 l-peptide labeled lipoproteins.Amer. Rev. of Resp. Dis., 

vol. 111, n. 6, 929, 1975 

26 C CAVALLERO, U. DI TONDO, P. MINGAZZINI, L.G. SPAGNOLI :Studi ultrastrutturali ed 
istoautoradiografici sulla placca aterosclerotica sperimentale.Minerva Medica, vol. 66, n. 79, 4168- 
4179, 1975 

27 C CAVALLERO, L.G. SPAGNOLI, S. VILLASCHI, R. NICOSIA: Istopatologia della nefropatia 
diabetica.Atti Giornate Diabetologia Mediterraneo. Ed. Boehringer Biochemia Milano, 17-21, 1975 

28 C CAVALLERO, C. DE LELLIS, U. DI TONDO, P. MINGAZZINI, S. NATOLI, N. PERICOLI, 
P.PENSANDO, G. RICEVUTI, P.SARTI, L.G. SPAGNOLI, E. TUROLLA, S. VILLASCHI : Studi 



ultrastrutturali ed istoautoradiografici sulla aterosclerosi sperimentale.Morgagni, vol. VIII, n. 3-4, 41- 
58, 1975 

29. L.G. SPAGNOLI :L'endotelio. 

Gazzetta Sanitaria. Aspetti biologici dell'aterosclerosi. 

Anno XLVII, n. 1, 3-13, 1975 

30 C CAVALLERO L.G. SPAGNOLI and S. VILLASCHI :An electron microscopic study of human 
pancreatic islets.Endocrine gut and pancreas. Ed. T. Fujita Amsterdm, 61-71 , 1976 

31 L.G. SPAGNOLI, S. VILLASCHI, R. NICOSIA, P. SARTI, C. CAVALLERO. Cellule argentaffini 
nelle isole pancreatine del ratto. XVI Congresso Naz. Soc. It. Endocrinologia Ban 1976Abstract 
book 

32. C. CAVALLERO, L.G. SPAGNOLI :Generalita di citologia normale e patologica Trattato di 
Citopatologia e Citodiagnostica Ed. D.E.M.I. 

33. C. CAVALLERO, L.G. SPAGNOLI and S.VILLASCHI :Osmium dependent argentaffin reaction in 
the pancreatic islet.Arch. Histol. Jpn., vol. 39, n. 5, 319-326, 1976 

34 G.C. PIETRA, L.G. SPAGNOLI, D.M. CAPUZZI, C.E. SPARKS, A.P. FISHMAN and J.B. 
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1976 
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36. L.G. SPAGNOLI, R. NICOSIA, S. VILLASCHI and C. CAVALLERO:Smooth muscle cell response 
to endothelial injury.Prog. Biochem. Pharmacol. (KArger, Basle), vol. 13, 94-98, 1977 

37. L.G. SPAGNOLI and G.C. PIETRA:Morphological studies on the lipoprotein catabolism in the 
lung. European Meeting on Metabolism. Padova 1977. Abstract book, 57 

38. C. CAVALLERO, P. SARTI and L. G. SPAGNOLI: Proliferation of arterial smooth muscle: 
glucocorticoid effect.Prog. Biochem. Pharmacol. (Karger, Basel), vol. 13, 88-93, 1977 

39 L G SPAGNOLI F PACE, L. MOLARI, L. NERI and C. CAVALLERO:ls the smooth muscle- 
endothelial cell unit a morphological and functional entity?Conference on Atherosclerosis. Milano 
1977. Abstract book, 220 

40. C. CAVALLERO, L.G. SPAGNOLkFisiopatologia della cellula muscolare liscia dell'arteria. 
Minerva Angiologica, vol. 2, n. 1, 1-4, 1977 

41 L G SPAGNOLI G.C. PIETRA, S. VILLASCHI, L. NERI and C.CAVALLERO:Lipoprotein lipase 
activity in the lung : a morphological approach. Diabetes, Obesity and Hyperlipemias. G. Crepaldi, 
P.J. Lefebvre, K.G.M.M. Albert! Eds. Academic Press, London, 331-335, 1977 



42. C. CAVALLERO, F. PACE, L. MOLARI, S. VILLASCHI and L G. SPAGNOLl.The role of 

endothelial injury in atherogenesis.P.J. Lefebvre, K.G.M.M. Alben Eds. Academic Press, London, 
339-346, 1977 

43 C CAVALLERO L.G. SPAGNOLI, F. PACE, L NERI, S. VILLASCHLImmune factors in the 
response of the arterial wall to the endothelial injury.Simp. Int. Immunita e Aterosclerosi Firenze 

1978. Abstract book, 21 

44. C. CAVALLERO, L. G. SPAGNOLI, P. SARTI, R. NICOSIA, L. NERLBehaviour of the intimal 
thickenings under repeated intravenous lipid infusions.5 Hungarian Arteriosclerosis Conference 
Kecskemet (Hungary)1978 Abbstract book, 62 

45 L G SPAGNOLI S VILLASCHI, C. CAVALLERO :Myo-endothelial junctions in rabbits carotid 
arteries: their possible role in the arterial wall homeostasis.5 Hungarian Arteriosclerosis Conference 
Kecskemet (Hungary) 1978 Abstract Book, 63 

46 L G SPAGNOLI, S. VILLASCHI, L. NERLRuolo dei fattori parietali nell'aterogenesi. 

Atti Convegno sui piu recenti progress! nello studio della terapia prevenzione delle dislipidemie e 
dell'aterosclerosi.Ed. MIDY Milano, 1-5, 1979 

47. M. MILLEFIORINI, L.G. SPAGNOLI, C. ANTONINI, F. CORTESANI,:M. MAZZOCCO, L. NERI, 
G. PALLADIN I Cerebellar paraneoplastic degeneration. Neuropathological and biological 

observations.Acta Neurologica, vol. 1 (XXXIV), n. 3, 321, 1979 

48. L.G. SPAGNOLI: Fattori parietali nell'aterogenesi: fisiopatologia della parete arteriosa.Atti 
Simposio Aterosclerosi: Problemi di Patologia e Terapia 1979 
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Exhibit B 



Figure 1, Sensitivity and specificity of antibodies against secreted CLU (anti-SEQ ID n.2, n,3, n.4) 
and anti-SEQ ID n.5 (see Dl document) tested by sandwich ELISA. 




anti-SeqlD4 anti-SeqlD3 anti-Seq ID 2 (Gly) anti-SeqlD5 



Sandwich ELISA was performed coating the plate with anti-Ciu-a/(3 (H-330, sc-8354, Santa Cruz 
Biotechnologies) and detecting the protein with antibodies raised against secreted CLU (anti-SEQ 
ID n.2, n.3, n.4) or anti-rat Clu (SEQ ID n.5) rabbit antibodies. All experiments were performed in 
triplicate. Representative data are shown. Values are means ± standard deviations (error bars). The 
invented oligoclonal antibodies (Seq, ID n.2, 3 and 4) display higher sensitivity and specificity , 
compared to antibody raised against Seq. ID n.5 in detecting secreted Clusterin. * Student's T-test, 
K vs C: p < 0.05. K= cancer patients) C- healthy controls. 

SEQ ID 5 (document Dl) could be not be used to discriminate cancer from healthy patients 
because the clusterin determination in healthy and cancer patients displays overlapped error 
bars (p> 0.05). 



